pathogens as potential agents for KD [5, 6] . Moreover, studies have attempted to establish a link between KD and specific respiratory viruses including adenovirus, human coronavirus and human bocavirus [7] [8] [9] . However, the diagnosis of KD continues to be a challenge and there is still no definitive diagnostic test; accordingly, it is currently being guided based on clinical patient characteristics and the support of laboratory data.
Although the etiology of KD remains unknown, some experts believe that infectious exposure leads to the illness [10] .
Nevertheless, the role of respiratory viruses in the pathogenesis of KD is still not fully understood [10] . Detection of incidental adenovirus in KD is important to its differentiation from acute adenovirus disease. In a previous study, patients with adenovirus disease were found to have less than 4 KD-like features, predominance of species B or E and higher viral burden compared to those with KD and incidental adenovirus detection [11] . Moreover, Jordan-Villegas et al. [5] reported that human adenoviruses are responsible for 7% to 8% of all pediatric respiratory illness and can lead to prolonged fever, elevated inflammatory markers [11] , and clinical features that mimic KD [12] . Acute adenoviral infections have been known to mimic KD, and adenovirus and KD share a number of clinical characteristics; therefore, it can be difficult to distinguish between the two illnesses because the signs and symptoms usually noticed in adenovirus may overlap with those of KD [12, 13] .
Previous studies have shown that adenovirus might be one of the pathogens that trigger KD [10] . Fukuda et al. [14] reported that simultaneous development of KD followed acute adenovirus infection in monozygotic twins. Moreover, KD can be triggered by adenovirus-3 infection, indicating that specific immune responses to some pathogens such as adenovirus arising from genetic susceptibility may play a critical role in the pathogenesis of KD [14] . This study was approved by the ethics committee of Ewha
Differences in clinical presentations

Womans University Mokdong Hospital Institutional Review
Board (2018-03-055-002). The parents of all patients agreed to this study with written informed consent.
Definition
1) Diagnosis of adenoviral infection
All patients diagnosed with adenoviral infection were identified by multiplex reverse transcriptase-polymerase chain reaction (RT-PCR), which is a highly sensitive and specific assay.
The PCR assay was performed on nasopharyngeal (NP) swabs.
2) Diagnosis of KD
The classical diagnostic criteria for KD as defined by the AHA include the existence of high fever for more than 5 days and the presence of at least 4 of the 5 following criteria: changes in extremities; polymorphous exanthema; bilateral bulbar conjunctival injection without exudates; changes in lips and oral cavity; and cervical lymphadenopathy (>1.5 cm diameter).
Incomplete KD can also be diagnosed by the AHA guidelines based on prolonged fever for over 5 days and 2 to 3 of standard clinical features of KD [1] .
Comparison of Adenoviral Infection with or without Kawasaki Disease
Laboratory data
The following parameters were measured: hemoglobin, white blood cell count, neutrophils percentage, erythrocyte sedimentation rate (ESR), and levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), C-reactive protein (CRP), N-terminal pro-brain natriuretic peptide (NT-proBNP), total protein and albumin. We performed the laboratory examination at the first day of admission to hospital.
Echocardiographic parameters
The enrolled patients were evaluated by echocardiogram us- 
Results
Comparison of clinical characteristics between two groups
In this study, a total of 113 patients (female 48, male 65)
were divided into two groups. Group 1 consisted of those who had KD with adenoviral infection and group 2 only had adeno- 
Comparison of laboratory finding between two groups
There were no significant differences in hemoglobin, white blood cell count, neutrophils percentage, ESR, serum total protein and NT-proBNP between groups. However, the plate- higher in group 1 than group 2 ( Table 2 ).
Comparison of echocardiographic findings between two groups
The right coronary artery (RCA) diameter was significantly higher in group 1 than group 2 (2.30 vs. 1.70 mm, P<0.001).
The EF and FS were not significantly different between groups.
E' velocity was slightly decreased in group 1 compared with group 2 (9.9 vs. 10.83 cm/sec, P=0.02). There were no significant differences in A' velocity or S' velocity. Finally, the Tei index did not differ significantly between two groups (Table 3 ).
Discussion
Several studies have been conducted to identify the infectious agents responsible for KD [10, 17, 18] . Respiratory symptoms are frequently observed in children with KD in the acute phase [10] .
Turnier et al. [15] reported that 86% of patients with KD had respiratory viral PCR results and 41.9% of them had a positive result in the respiratory viral PCR. The most common virus was rhinovirus/enteroviruses, which was followed by adenovirus, human metapneumovirus and respiratory syncytial virus [15] .
Chang et al. [10] suggested that several viruses, including enteroviruses, adenoviruses, rhinoviruses and coronaviruses, were associated with KD. The KD patients in their studies had significantly higher positive rates for virus isolation and PCR than those in the control group (50.4% vs. 16.4%). Jordan-Villegas et al. [5] showed that 8.8% of KD patients had respiratory viruses identified in the upper respiratory tract. Moreover, they reported that patients with KD who had respiratory viruses more The duration of fever was significantly longer and coronary artery diameter was larger in KD with respiratory symptoms compared to KD without respiratory symptoms. Some studies reported an association between specific respiratory viruses and KD [5, 18] . However, other authors insisted that the detection of viruses in KD may not have any associative implications [19] .
In KD, adenovirus detection by PCR is not uncommon; therefore, quantitative PCR may be helpful in distinguishing adenovirus disease mimicking KD from that with concomitant adenovirus detection [18, 20] . Primary infections with adenovirus C species commonly occur in children younger than age 5. After initial infection, adenovirus C can also persist in the tonsils for several years with low grade replication [9] . Jaggi et al. [18] suggested that detection of adenovirus in a patient with suspected KD should be interpreted cautiously because detection of adenovirus is not uncommon; therefore, a diagnosis of KD should not be excluded. PCR is an important diagnostic tool because it is highly sensitive and can detect low-level viruses [18] .
Other clinical or laboratory data that are useful in distinguishing KD from adenoviral disease include neck swelling, distal extremity changes and presence of pyuria and/or hepatitis [18] .
A positive result for a respiratory virus, regardless of the virus detected, should not be used to exclude the diagnosis of KD [18] . Continued research is needed to elucidate the etiology and discover a more sensitive and specific diagnostic test for this important KD [15] .
Human adenoviruses are detected in 7% to 8% of all pediatric respiratory illnesses [9] . Adenovirus species C is a cause of pediatric illness. Because it is commonly detected in the nasopharynx incidentally because of persistence in the tonsil and adenoid tissue, its presence can lead to misinterpretation of a positive result in an acute illness [21] . Additionally, PCR has replaced adenoviral culture as a diagnosis, which has also led to confusion in diagnosis between adenoviral infection and KD because of the highly sensitive PCR test. This incidental detection by PCR of adenovirus has been observed in patients with KD, some of whom developed coronary artery abnormalities [5] .
Adenoviruses have been reported in the NP secretions of 2%
to 9% of patients with KD [5, 10, 18] . Song et al. [11] reported that 8.8% of patients with complete criteria for diagnosis of KD were also found to have adenovirus in the respiratory tract upon [22, 23] .
Ideal diagnostic tools to make a completely accurate diagnosis may not be available, but we found certain clinical, laboratory, and virologic characteristics that aid in differentiation of these two conditions.
Children with acute adenovirus disease are very likely to have less than four KD-like clinical features. Adenovirus conjunctivitis includes unilateral onset, prominence of tearing more frequently than purulence and follicular hyperplasia [11] . However, as noted in previous studies, the least common finding was changes in the extremities [1, 24] . In our study, the adenoviral infection group most commonly had fever (100%) and con- [22] [23] [24] . In the present study, the mean CRP level was 3.35 mg/dL in the adenoviral group. We believe this suggests that this CRP level may be inadequate for discriminating between the two diseases. These findings are consistent with those of Song et al. [11] , who reported that CRP was consistently higher in subjects with KD compared with those who had adenovirus, but that both had a median CRP of ≥3 mg/ dL, suggesting this threshold for discrimination may lack specificity for KD. In our study, CRP, ALT and RCA diameter were significantly higher in group 1 than group 2. Although the level of ALT don not have clinical difference on account of within the normal range in both groups, the other significant findings, CRP and dilated RCA, can be helpful to differential diagnosis.
In addition, making a correct diagnosis is necessary because untreated cases may lead to coronary artery damage. Because adenoviral infection has similar clinical symptoms, laboratory findings and echocardiography are needed to differentiate between these two diseases [25] .
It should be noted that there are some limitations to this study. Specifically, the sample size was relatively small. PCR 
